JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Abstract. Tolerance values for families of arthropods are presented to enable calculation of a family-level biotic index (FBI) in the field. In six streams differing in substrates and degree of organic pollution, an average of 23 min, 35 s was needed to assess the condition of a stream in the field using the FBI; this period was at least an hour less than is normally required to evaluate a stream with the generic-and species-level biotic index (BI). Comparison of the FBI and BI of replicated samples from these six streams and from 120 random samples from other Wisconsin streams showed that some accuracy is lost by using the FBI, with the FBI usually indicating greater pollution than the BI in unpolluted or slightly polluted streams and less pollution in polluted streams. The purpose of the FBI is to provide a rapid, but less critical, evaluation of streams in the field by biologists who can recognize arthropod families by sight. It is not intended as a substitute for the BI.
A special symposium on rapid biological assessment at the 1986 meeting of the North American Benthological Society stressed the need for rapid field-based assessment approaches. It was recognized that in order to save time, a degree of accuracy would be sacrificed. Consequently, I adapted the biotic index (BI) of organic pollution (Hilsenhoff 1987) for rapid evaluation by providing tolerance values for families (Appendix 1) to allow a family-level biotic index (FBI) to be calculated in the field. The FBI is an average of tolerance values of all arthropod families in a sample. It is not intended as a replacement for the BI and can be effectively used in the field only by biologists who are familiar enough with arthropods to be able to identify families without using keys. to the laboratory where identifications were verified and species were identified to enable calculation of the BI for comparison with the FBI.
Methods
Procedure for evaluating streams with the family-level biotic index 1. Using an aquatic net, samples are collected from a riffle area or shallow run where the current is greater than 0.30 m/s (1.0 ft/s) and the substrate is composed of gravel, pebbles, and (or) small rocks. Collection of arthropods is best accomplished by placing the net against the stream bottom and disturbing the substrate immediately upstream from the net. Snags of debris may be sampled if no riffle or run is present.
2. Sampling continues until somewhat in excess of 100 arthropods are collected, but no more than 200 because large numbers may bias picking of the sample.
3. The contents of the net are placed in a shallow white pan with a small amount of water.
4. About eight small white dishes containing 70% ethanol are arranged to receive arthropods picked from the pan, each dish holding an order or common family.
5. Arthropods clinging to the net are placed in the appropriate dish. No more than 20 arthropods should be removed from the net to avoid bias in the sample. 6. One hundred arthropods are removed from the pan and net, excluding Hemiptera and Coleoptera (except Dryopoidea) and individuals that are too small to be identified to family.
7. The number of arthropods in each family is recorded, using a hand lens for identification if needed.
8. An FBI is calculated by multiplying the number in each family by the tolerance value for that family (Appendix 1), summing the products, and dividing by the total arthropods in the sample (100).
Results and Discussion
Comparison of the BI and FBI of spring and fall samples from 60 Wisconsin streams shows that the FBI usually indicates greater pollution of clean streams by overestimating BI values Table 2 is provided as a guide to evaluation of water quality with the FBI. A similar pattern was found in the six streams in southern Wisconsin that were sampled over a 2-yr period. In all streams, except the West Branch of the Pecatonica River, differences between the FBI and the BI were significant in both years (Table 3 ). In unpolluted streams the FBI was higher than the BI, suggesting lower water quality, and in polluted streams it was lower, suggesting higher water quality. These results occurred because the more intolerant genera and species in each family predominate in clean streams, whereas the more tolerant genera and species predominate in polluted streams. The standard deviation was greater in the FBI than in the BI in all samples (Table 3) , showing that the FBI is less accurate than the BI.
For samples collected on 10 October 1986, an average of 23 min, 35 s (range 16 min, 2 s to 32 min, 28 s) was required to sample, sort, and calculate an FBI in the field, compared with at least 85 min to calculate a BI (Hilsenhoff 1982), a saving of more than an hour. An average of 7 min, 29 s was required to collect a sample, 11 min, 23 s to pick and sort it, 3 min, 13 s to identify families and count specimens, and 1 min, 31 s to calculate the FBI. Examination of samples in the laboratory revealed only one misidentification; two small Leptophlebiidae nymphs had been identified as Baetidae. Field identification at the family level did not present a problem, but a hand lens was helpful in distinguishing some families.
The BI, field FBI, and laboratory FBI of the October samples are compared in Table 4 . Lower values for the FBI in Table 4 than in Table 3 reflect seasonal changes and continued recovery of the polluted streams. Samples evaluated with the FBI have values that tend to be closer Use of the FBI is advantageous for evaluating the general status of organic pollution in streams within a watershed for the purpose of deciding which streams or which watersheds should be studied further. If each family is saved in a separate vial after it is counted in the field, a BI can always be calculated after species identifications have been made in the laboratory. The FBI is intended only for use as a rapid field procedure. It should not be substituted for the BI; it is less accurate and can more frequently lead to erroneous conclusions about water quality.
